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From column 2, line 17 to column 4, line 2: 
[0006] 

[Preferred Embodiments] 

Referring now to the relevant drawings , one embodiment 
of the present invention will be described hereinbelow. FIG. 
1 is a circuit diagram of essential part of an opening/closing 
controlling device 21 according to a first embodiment of the 
present invention. Like reference numbers designate similar 
parts or elements both in FIG. 1 and the conventional art. The 
reference number 22 designates a three-way electromagnetic 
directional control valve. The reference numbers 23L, 23R 
designate the left solenoid and the right solenoid, respectively, 
of the electromagnetic directional control valve 22. The 
reference numbers 24L, 24R designate switches connected with 



—2/5 pages — 
HEI 5-332033 



solenoids 23L, 23R, respectively. The reference number 25 
designates the power source. FIG. 2 is a cross section of grip 
27 prepared on control lever 26 with switches 24L, 24R. The 
reference number 28 designates a both-end controller unit which 
rocks about support pin 29 in seesaw fashion to turn on/off the 
switches 24L, 24R. 
[0007] 

Referring now to FIG. 1 and FIG. 2, a structure of 
opening/closing operation device 21 according to the first 
embodiment will be described hereinbelow. In opening/closing 
operation device 21, left and right pilot pressure-receiving 
sections 8L, 8R of pilot control valve 7, which controls crusher 
cylinder 6, are coupled with pilot pump 17 via electromagnetic 
directional control valve 22. Switches 24L, 24R are provided 
between power source 25 and left and right solenoids 23L, 23R 
of the electromagnetic directional control valve 22, 
respectively. Directional switching operation on the pilot 
control valve 7 is performed through the switches (24L, 24R) . 
[0008] 

Next, a function of opening/closing operation device 21 
will be described hereinbelow. Switches 24L, 24Rare off, while 
no opening/closing operation is being performed. In order to 
start a crushing operation, switch 24L is first turned on. 
Solenoid 23L is then energized, and electromagnetic directional 
control valve 22 switches from the neutral position into position 
"/}>", shown in FIG. 1. The pilot pressure applied from pilot 
pump 17 acts on pilot pressure-receiving section 8L via pipe 
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19' , electromagnetic directional control valve 22 in position 
"/ft", andpipe 18' L. Pilot control valve 7 switches intoposition 
" (see FIG. 1) , and crusher cylinder 6 performs a contracting 
operation, thereby making crusher tool 1 open. After the crusher 
tool 1 then grips, for example, a concrete block, switch 24R 
is turned on (at that time, switch 24L is off) . Solenoid 23R 
is then energized, and electromagnetic directional control valve 
22 switches into position (see FIG. 1) . The pilot pressure 

supplied from pilot pump 17 acts on pilot pressure-receiving 
section 8R via pipe 19' , electromagnetic directional control 
valve 22 in position x> ^\", and pipe 18'R. Pilot control valve 
7 then switches into position " n " (see FIG. 1), and crusher 
cylinder 6 performs an extending operation, so that crusher tool 
1 closes, thereby breaking the concrete block into smaller pieces . 
The foregoing switches 24L, 24R can be controlled with one finger 
with a small operation stroke, so that the operator can open/close 
the crusher tool 6 repetitively without being fatigued. 
[0009] 

FIG. 3 is a partially cross-sectioned side view of • 
push-button switch 30. The push-button switch 30 is turned on 
by pressing down button 31 by stroke S. Otherwise, if it is 
preferred that button 31 is stepped on, a pair of push-button 
switches 30 should be arranged side by side to serve as switches 
24L, 24R of the circuitry of FIG. 1. 
[0010] 

FIG. 4 is the essential circuitry of opening/closing 
controlling device 32 of a second embodiment of the present 
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invention. Like reference numbers designate similar parts or 
elements both in FIG. 1 and FIG. 4. The reference number 33 
designates a switch in the "off" position. In opening/closing 
controlling device 32 of the second embodiment, one single 
both-end switch 33 carries out the three-way switching of 
electromagnetic directional control valve 22. The effects and 
functions of the opening/closing controlling device 32 of the 
second embodiment are similar to those of opening/closing 
controlling device 21 of the first embodiment. 
[0011] 

FIG. 5 is the essential circuitry of opening/closing 
controlling device 34 of a third embodiment of the present 
invention. Like reference numbers designate similar parts or 
elements both in FIG. 1 and FIG. 5. In opening/closing 
controlling device 34 of the third embodiment, a two-way 
electromagnetic directional control valve 35 is disposed in the 
pilot circuit between pilot pressure-receiving section 8L of 
pilot control valve 7 and pilot pump 17, and another two-way 
electromagnetic directional control valve 35' is disposed in 
the pilot circuit between pilot pressure-receiving section 8R 
and pilot pump 17. Switch 24L and switch 24L [sic] are coupled 
to solenoid 36 of the electromagnetic directional control valve 
35 and to solenoid 36' of the electromagnetic directional control 
valve 35' , respectively. With this structure, if switch 24L 
is turned on, electromagnetic directional control valve 35 
switches from tank-connected oil path position " h" (see FIG. 
5) into pilot-pressure-supplying oil path position "ff*" (see 
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FIG. 5) . The pilot pressure supplied from pilot pump 17 acts 
on pilot pressure-receiving section 8L via electromagnetic 
directional control valve 35 in pilot-pressure-supplying oil 
path position and pilot control valve 7 switches into 

position (see FIG . 5) . If switch 24R is turned on under 

the condition that switch 2 4L is of f , electromagnetic directional 
control valve 35' switches from tank-connected oil path position 
" h ' " (see FIG. 5) into pilot-pressure-supplying oil path 
position ssc f-' " (see FIG. 5). The pilot pressure applied from 
pilot pump 17 acts on pilot pressure-receiving section 8R via 
electromagnetic directional control valve 35' in position " 
(see FIG. 5) , and pilot control valve 7 switches into position 
" n " (see FIG. 5) . The effects and functions of opening/closing 
controlling device 34 of the third embodiment are similar to 
those of opening/closing controlling device 21 of the first 
embodiment . 
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